Induction of apoptosis by diallyl disulfide through activation of caspase-3 in human leukemia HL-60 cells.
Diallyl disulfide (DADS), a component of garlic (Allium sativum), has been known to exert potent chemopreventative activity against colon, lung, and skin cancers. However, its molecular mechanism of action is still obscure. The present study demonstrated that DADS induces apoptosis of human leukemia HL-60 cells in a concentration- and time-dependent manner with an IC50 for cell viability of less than 25 microM. DADS activated caspase-3 as evidenced by both the proteolytic cleavage of the proenzyme and increased protease activity. Activation of caspase-3 was maximal at 3 hr and led to the cleavage of 116 kDa poly(ADP-ribose) polymerase (PARP), resulting in the accumulation of an 85 kDa cleavage product. Both activation of caspase-3 and cleavage of PARP were blocked by pretreatment with either antioxidants or a caspase-3 inhibitor, but not a caspase-1 inhibitor. DADS increased the production of intracellular hydrogen peroxide, which was blocked by preincubation with catalase. These results indicate that DADS-induced apoptosis is triggered by the generation of hydrogen peroxide, activation of caspase-3, degradation of PARP, and fragmentation of DNA. The induction of apoptosis by DADS may be the pivotal mechanism by which its chemopreventative action against cancer is based.